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My name is Jonathan Alan Rosenfield. | am employedh®yBay Institute of San Francisco
where my title is Conservation Biologist. | ear@eBachelor’s of Science in Natural Resource
Ecology from Cornell University in 1991. In 1996, | earnddasster’s of Science in
Conservation Biology and Environmental Management fioerliniversity of Michigan’s
School of Natural Resources and Environment. | earnddla in Biology from the University
of New Mexico in 2001. There, my focus was on the egglegolution, and behavior of fish
species.

| have authored or co-authored several peer-reviewediicipapers on the ecology,
evolution, and behavior of fish species. In 2007, | publisbedlts of my post-doctoral research
regarding the population dynamics and distribution patterimgfin smelt in the San Francisco
Estuary. | have also worked as a biological consulta@alifornia and federal agencies on
projects that assessed the current state of the &ani$to Estuary ecosystem and the likely
response of this ecosystem to perturbations and restoeatiivities. My qualifications are fully
described in Exhibit 2.

| have reviewed the Petition submitted by DWR and USBRfbemporary Urgency
Change (TUC) to temporarily relax three requirement&/afer Right Decision 1641. The stated
purpose of this change is to reduce freshwater flow flteDelta in order to allow DWR and
USBR to retain more storage in their upstream resexvadihave reached the following findings
regarding this petition.

1) The Petition neglects to estimate and incorrectly dsesishe negative impacts to
estuarine and migratory species of reducing Delta outfiosing the winter The reduction in
Delta outflow proposed in the Petition will likely haaenegative effect on the estuarine species
for which a significant relationship between flow andradance has been documented — it is
also possible that reductions in Delta outflow flowl\wdve a negative impact on species for
which the population response to flow has not been studiedsome species, the negative




effects of decreased outflow will be exacerbated gloekpumping in the Delta increases over
the minimum necessary to maintain human health detlySgee below). | want to emphasize

that several of the species that will experiencegimegative impacts are in danger of extirpation
in the very near future — any operational changes thadsermortality or decrease productivity
for these species increases their risk of extirpatimhstould be avoided to the maximum extent
possible.

Well-established empirical relationships between fresbmfigw and abundance of
several estuarine species strongly suggest that theggdpelaxation of Delta outflow
objectives will harm populations of estuarine and migsatish and prey populations in the
Delta. The petitioners’ claim that reductions in flawd not cause quantifiable reductions in
fish populations because, in part, “relatively small cleang lower flows are not significant to
abundance”, reflects a misunderstanding of the natutteeseé relationships. The Petition also
significantly understates the magnitude of the propossgth Dutflow reductions because Delta
outflow objectives in each of the months during the &atyr through June period are based on
antecedent hydrological conditions. Thus, if Deltaloutrequirements for February are
relaxed, conditions will be established that increlsdikelihood of reduced Delta outflows in
March and subsequent months. This is no small chartpe ineshwater flow prospects for the
Delta this year. Although time constraints prevent raenfcalculating the potential impacts of
the proposed changes in Delta outflow to the numerduargse and migratory species with
significant freshwater flow:abundance relationslisge pelow), it is important to note that such
impacts could be calculated using the known, well-documeqtehtitative freshwater flow (or
Xz): abundance relationships found in several recenttdi@estudies, including Kimmerer et al.
(2009) which is attached to the TUC Petition.

The State Board has long recognized the benefits tafidtwildlife populations of
freshwater flow into and through the Delta; studiesudoenting these relationships incorporate
data from across four decades (e.g. Stevens and Miller 1888y et al. 1995; Kimmerer 2002;
Rosenfield and Baxter 2007; Kimmerer et al. 2009). The 8tzed protected fish and wildlife
and estuarine habitat beneficial uses by establishing waadity objectives that are well-
correlated with abundant populations of aquatic spedreparticular, the State Board has relied
on the position of the 2ppt isohalinezjXas an indicator of the benefits of freshwatewflan
fish and wildlife populations. The State Board chaseegulate X from February through June
because this metric is strongly correlated with thendnce of so many freshwater and
estuarine species (e.g. Jassby et al. 1995; Kimmerer 200&dfenet al. 2009).

Petitioners appear to suggest that the relationships betvestwater flow (as measured
by X2) and fish abundance no longer exist or are weak (@etti p14 and 15). This suggestion
is at odds with numerous recent studies that documepetisestence and strength of the
Xo:abundance relationships across a wide range of spdweasiost recent of these studies
(Kimmerer et al 2009) was attached to the TUC petitibne freshwater flow:abundance
relationships are usually “log:log” relationships, meaning plagulation responses are
proportional to the order of magnitude of flow increasesesdlare powerful, high magnitude
effects. Although several recent studies have notegp-shanges” (the displacement of the
regression line by a constant value) in the freshvilE@rabundance relationships, the statistical
significance and slope (magnitude) of the relationship iremachanged for many of the
estuarine species studied (e.g. Kimmerer 2002; RosenfielBatdr 2007: Kimmerer et al.
2009). Despite the changes that have occurred in thigsteasover recent decades (e.g.
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following the introduction of numerous invasive specis&tistically significant, positive
relationships between freshwater flow (measured asantaitflow, or X2 position) are still
evident for the following fish species:
* Chinook salmon (Newmark and Rice 1997; Brandes and Mc24lfh; Baker and
Morhardt 2001);
* American shad (Kimmerer 2002; Kimmerer et al. 2009);
* Longfin smelt (Kimmerer 2002; Rosenfield and Baxter 2007; Sanetnal. 2007,
Kimmerer et al. 2009)
» Striped bassapundance: Sommer et al 2007; Kimmerer et al. 2009 amdival:
Kimmerer 2002; Kimmerer et al. 2009)
» Sacramento splittail (Kimmerer 2002, Kimmerer et al. 28@9see work by Sommer
and otherseviewed in Sommer et al. 2008), and
» Starry Flounder (Kimmerer 2002; Kimmerer et al. 2009)
In addition, despite other changes to estuarine procestE&nships that existed in the last
century between freshwater flow and abundance of impiofisd prey species have remained
significant, including:
* bay shrimpCrangon franciscorum (Jassby et al. 1995; Kimmerer 2002; Kimmerer 2009)
and
» spring populations dturytemora affinis (Kimmerer 2002).
Two of these recent studies (Rosenfield and Baxter 2007 anchétier et al. 2009) analyzed
data from multiple sampling programs and found that trsh¥vater flow:abundance
relationships were present, regardless of the habitatledrar the methodologies employed.

The petitioners’ present an unlabeled, undocumented figfiee f@age 17 of the Petition)
in support of their suggestion that the freshwater floundlnce relationships are weak; this
figure and the associated text reveal misunderstande#ggsding the nature of the
flow:abundance relationships. First, this figure refeny to longfin smelt populations even
though the State Board’s mandate includes protection adfeavariety of fish and wildlife
beneficial uses. Second, there are several problethghei analysis implied by the figure and
its interpretation in the text. The figure is poorcdmented (i.e., there is no indication of
statistical analysis to support the presentation) and presiadges strongly suggest that the
“analysis” presented here is technically flawed in as$tedl sense. Rosenfield and Baxter
(2007) found that the relationship between Delta outflow angfilo smelt abundance
conformed to the assumptions of linear statistics onlymdweh variables where expressed as
logarithms. Other authors (e.g., Kimmerer 2002) have aedlthe relationship between
log(abundance) and X2 because this relationship also costorthe assumptions of linear
statistics. In each case, the authors rejected anglitze untransformed population data (as
presented in the unlabeled figure) because it produced devitbomshe assumptions of linear
statistics. Presenting the relationship between untnanstbabundance and untransformed
Delta outflow as if it were a linear relationship tatstically invalid. In addition, this figure is
highly misleading as it does not provide sufficient resofusibthe lower end of the range for
population and outflow variables. Previous research dotesupport the Petition’s claims that
benefits to longfin smelt of increased Delta outflow aot quantifiable at low outflow levels,—
log(population abundance) is linearly correlated with loligdeutflow) or X% across the range of
observed outflow (or ¥ values for numerous species. The implications sffthding are that
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any increase in winter-spring Delta outflow may producereefit to a wide variety of estuarine
and migratory species that use the Delta.

Finally, the same relationship (Delta outflow (as meaginy X position): longfin smelt
abundance (as measured by the Fall Mid-water Trawl)y)al/aed in a paper attached to the
Petition (Kimmerer et al. 2009). Kimmerer et al.’slggs clearly demonstrates that log(longfin
smelt abundance) is strongly and positively correlatital neshwater outflow (negatively
correlated with X2). Rosenfield and Baxter (2007) presentachidar analysis that supports a
linear relationship between log(longfin smelt abundaaced)log(freshwater outflow) across a
wide range of outflows. Contrary to claims in the f&tj there is no evidence that this
relationship does not hold at lower outflows.

The vast majority of the research on the relatignbleiween freshwater flow and fish
and wildlife population abundance in this estuary points¢tear conclusion: freshwater flow
has a powerful, significant, consistent, and widespreaitiy® effect on productivity of many
fish species and their preyAlthough, in some cases, the relationships betweshwater flow
and abundance in the last two decades have a diffetentept than they did prior to the late
1980’s (i.e. a step-change has occurred), the fundamelatamships (their slope and
significance) remain largely unchanged. Thus, petitiordasn that relaxed Delta water quality
standards will not have deleterious effects upon fishillive or other beneficial uses is
unsupported.

There is no mystery to estimating the negative impacestuarine and migratory species
that will result from the reduced Delta outflows progahé the petition. As noted above, and
contrary to the Petition’s claim, the negative imgaaftreduced Delta outflow are quantifiable
using relationships documented in peer-reviewed publicatibhere is no technical reason why
the petitioners could not or should not have produced aitatast estimate of these impacts.

2) The Petition’s claim that the Delta outflow objectiggpremised on a supposed relationship
between the position of X2 and habitat volume is ewasgeas is the assumption that such a
relationship has been invalidateBWR and USBR argue (Petition, pp. 12-13) that the X
standard is based on a single mechanism — that lowessvialu X, (greater Delta outflow)
produce greater volumes of habitat for fish and wildpecies. | am not aware of any peer-
reviewed scientific publication that claims such a medmans the only (or even the leading)
hypothesis to account for clear empirical relationshigvben freshwater flow and populations
of numerous estuarine species.

There are multiple potential mechanisms that may dhgeelationship between
freshwater flow through the Estuary and population respohsemerous fish and wildlife
species. The number of significant freshwater flowralance relationships (i.e. the number of
species involved) strongly suggest that the correlatieftect a causal mechanism or suite of
mechanisms that increase fish production as a resuitrefases in freshwater flow. The
breadth, strength and persistence of these relationjsiidy the search for these causal
mechanisms. Kimmerer (2002b) identifies 11 potential mecmsrasid their may be others that
have yet to be identified. The mechanisms drivingrighwater flow:abundance relationships
are almost certain to vary by species and life stage.
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The petitioners’ interpretation of new research by Kamen et al (2009) as undermining
the validity of the freshwater flow:abundance relasioip is flawed in at least two ways. First,
the X, standards are not based on any particular mechanistanakpn of the freshwater
flow:abundance relationshipd he requirements to maintain Delta outflows are basetth@
strong relationships between freshwater flow (as repreddit %) and fish and wildlife
populations. Jassby et al. (1995) documented many of timg stoorelations between
abundance and Delta outflow, and concluded:

“[X 2] has simple and significant statistical relationshiitt annual
measures of many estuarine resources, including the supply of
phytoplankton and phytoplankton-derived detritus ...; benthic
macroinvertebrates ...; mysids and shrimp; larval figlvigal; and the
abundance of planktivorous, piscivorous, and bottom-foragghg The
actual mechanisms are understood for only a few of these populations.”
(Jassby et al 1995:27@nphasis added).

Kimmerer (2002b, 2004) provided excellent reviews of the coxtplef the estuarine
ecosystem and the potential for a variety of mechanisrmapact fish and wildlife resources
that the State Water Board has a responsibility teeptotThus, invalidating a relationship
between freshwater flow and habitat volume or aiorlahip between habitat volume and
population response does not undermine either the funddmaatenship between freshwater
flow and fish species abundance or the validity oépthechanisms that may cause this
relationship

Second, the paper by Kimmerer et al (2009) actually demoestizat X:habitat volume
relationships are significant for several species (Karer et al, Fig. 9). The freshwater
outflow:habitat volume relationships for American shad stmiped bass are consistent with their
population response to freshwater flow — in other wordsrelationship of freshwater flow to
habitat volume may be a strong driving force for the pojauatesponses of these two species.
For several other species (e.g. longfin smelt), ¢tetionship between »position and habitat
volume may explain a small portion of the populatiopo@&se to increasing freshwater flow.
Far from disproving or “weakening” the relationship betweesHwater flow and population
abundance for these species, the authors conclude that foechanisms are likely operating to
cause these species [other than striped bass and Ame&nadjto increase in abundance with
increasing flow” (Kimmerer et al. 2009: p. 7).

3) Relaxation of the San Joaquin River flow objectivdsalso negatively impact estuarine
species and habitat in the Deltdhe petitioners’ request to relax these objectisewiely based
on the structure of the regulatory requirement fordtiesvs — in other words, the requirement
to maintain higher San Joaquin River inflow to the Dealtinked to the requirement to comply
with the higher Delta outflow objective. The Petitiogither provides a biological justification
for reducing San Joaquin River flows nor addresses potéenpalts of doing so.

Populations of Chinook salmon that migrate, hold, spawimcaibate during the summer
(i.e. winter run, spring run, and late-fall run) and woulgspmably benefit from reduced
releases to maintain the cold water pool in upstreamg&tdagilities in the Sacramento River
Basin do not spawn in the San Joaquin River or itataiies. Populations of Chinook salmon
that do spawn in the San Joaquin River basin wilbeoiefit from maintenance of the cold water
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pool in the Sacramento Basin. The Petition offersationale and describes no intention of using
additional water stored in the San Joaquin Basinrasudt of this Petition for the benefit of fish
and wildlife in the Delta, the San Joaquin River, stitbutaries..

Reduction of winter-spring flows in the San Joaquin Rw#rnegatively impact
survival of fall run Chinook salmon migrating in that Rivétall run Chinook salmon spawn in
the tributaries of the San Joaquin and the peak of jwentimigration occurs during February
and March (Moyle 2002; Williams 2006). Particle tracking ressimdicate that reducing San
Joaquin River flow can reduce the rate and succesy@ifila salmon migration through
inhospitable parts of the southern Delta and incrdasedusceptibility to export-related
entrainment (Kimmerer and Nobriga 2008). In a presemiédidhe State Board, Marston and
Hubbard (2008) presented evidence of “[e]mpirical positiveiogiship of average spring flow
and the estimated number of smolts that pass Mossdale per fish that spawned” and
“[e]mpirical positive relationship of concurrent Mossdtidev and survival of smolts from
Mossdale to Chipps [i.e. through the Delta] from relezeggure experiments”. Similarly, Baker
and Morhardt (2001) found a correlation between San Jo&guen flows and the subsequent
return of spawners from the year class of smoltékperienced those flows.

Reducing inflow from the San Joaquin River may lead to as&é entrainment of other
species (e.g. longfin smelt) at the South Delta watport facilities. Negative (“reverse”) flows
in the San Joaquin River, as measured by Old and Middle foves (OMR), are associated
with high entrainment of several species, including &sihelt (Kimmerer 2008). OMR is
determined primarily by two factors: San Joaquin outfloa @water export rates from the South
Delta export facilities. San Joaquin River inflows tritnute to currents that move fish
(particularly larval fish and migrating Chinook salmowjeg from the zone of influence of the
export pumps (Kimmerer and Nobriga 2008). Without sufficilemts from the San Joaquin
River, currents in the South Delta may be unduly imfteel by export operations (even at
reduced export rates) causing migrating fish to migraterttsithe pumps rather than towards
the Bay. In addition to entrainment mortality, redunetiflow towards the Bay probably
increases the residence time in the Delta for miggdish and this may increase their exposure
to other sources of mortality (e.g. predatory fish, toxater quality) present in the Delta

In summary, there is no biological justificationeréd for decreasing San Joaquin River
inflows to the Delta. To the contrary, reduced infldwesn the San Joaquin will likely have a
negative impact on the successful migration of juverale ®aquin fall run Chinook salmon and
will increase the likelihood and magnitude of entrainnodmther fish in the Delta,.

4) Export pumping by the State and federal water projedtseiy to exacerbate the impacts of
the proposed relaxation of Delta water quality standavilater diversions may entrain large
numbers of fish — particularly small fish — resultingnareased mortality rates; this is the case at
several water diversion facilities in the San Frarzisstuary (e.g. Brown et al. 1996). For some
species, the relationship between Delta exports andrengat is at least partially mediated by
freshwater flow rates (e.g. Kimmerer 2008; Kimmerer ldobriga 2008).

In particular, entrainment of longfin smelt juvenilggpaars to be highest under low
Delta outflow conditions (Attachment A). The retatship is statistically significant and
independent of total population size (i.e. increased enteaihis not an artifact of a higher
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population size). This observation matches well withunderstanding of longfin smelt life
history. Longfin smelt spawn during the winter at or tgest of the interface between fresh and
salt water (Baxter 1999; CDFG 2009). In winters wheredDalitflow is low and X2 shifts to

the east, longfin appear to move further into thed@ltspawn. Thus, when their eggs hatch, a
greater proportion of the larvae occur within an arbare hydrodynamics are affected by the
South Delta export pumps or the North Delta export fasliat Barker Slough. This increases
the exposure of larval longfin smelt to entrainment nlityteCDFG 2009). Furthermore, Delta
outflow rates are probably highly correlated with latvahsport rates and the eventual
distribution of juvenile longfin smelt (Baxter 1999) — wiheet Delta outflows are low,
entrainment rates increase substantially at thenddelta pumps In some years, the proportion
of the longfin smelt population lost at the South Deltport facilities may exceed the proportion
of the Delta smelt population impacted by export pumping(ierer 2008; Kimmerepersonal
communication) — longfin smelt entrainment at export facilities isgwdionately higher during
low outflow conditions such as those we are expengnici 2009.

Failure to restrict export pumping during the period when Oielta objectives are
relaxed (as called for in the Petition) is of partacutoncern because these two operational
changes have a synergistic negative effect on a gaputhat is already precariously close to
extirpation. Under the proposed relaxation of Deltaewgtiality standards, the salt field will
move to the east and freshwater flow to the Deltabeireduced. These two factors are likely to
place larval and juvenile longfin smelt at risk of amtment and elevated mortality at the pumps.
As a result, any relaxation of the Delta outflow gfanals that occurs without accompanying
restrictions on export pumping from the south Deltalifes (for example, to limit the exports
that began with the onset of recent rains) will pldas year’s population of larval and juvenile
longfin smelt at great risk of entrainment-related niibytaThe population of longfin smelt in
the San Francisco Estuary is currently near its lopest on record and other nearby
populations of this species have been extirpated or arnety small in size (CDFG 2009).
Thus, increasing mortality for this species while redupiraguctivity (by reducing flows)
increases the possibility that this longfin smelt pogpatawill be extirpated in the near future.

Similarly, export pumping produces entrainment effects enemaus other at-risk
species in the Delta. The impacts of entrainmente@leortality on Delta smelt and Chinook
salmon have been documented (e.g. Kimmerer 2008). Allau8acramento River Chinook
salmon are expected to be present in the Delta duringdhéh of February (Moyle 2002;
Williams 2006) and thus each run (including the federally #ate protected spring and winter
runs) are susceptible to entrainment mortality at this.ti

| note that, this month, while DWR and USBR were dutampliance with the Delta
outflow standards, both agencies increased pumping (presutoatapture freshwater runoff
from recent storms). As soon as pumping levels incdedske of Delta smelt, Chinook salmon,
and steelhead occurred (Attachment B ; downloaded from$&R$ Central Valley Office
website --http://www.usbr.gov/mp/cv@/~ prior to the increase in pumping rates, no Deltaltsm
or steelhead had been entrained during the month of Fgbrliais example illustrates the risk
of increased water exports during periods when Deltacogfhre extremely low.

! This phenomenon has not occurred this year (entrainisknt) probably because (a) export pumping
has been very low during the winter to-date and (b) populsif longfin smelt are near record lows.

Page 7 of 14


http://www.usbr.gov/mp/cvo/

5) Increasing storage of water upstream now may benefit @ogmos of Chinook salmon and
steelhead spawning, incubating, and rearing below statfed@ich| water project reservoirs this
summer and fallThe eggs, larvae, and juveniles of Chinook saln@negrhynchus

tshawytscha) and steelhead)( mykiss) are present below Central Valley dams in the Saenaéon
River Basin during the summer and fall and each of thiesstages is sensitive to high
temperatures that may occur below these dams (MyriclCaot 2004; Richter and Kolmes
2005; Williams et al 2006). Temperature-related mortalit@lmhook salmon eggs increases
rapidly at temperatures above’b@e.g., Myrick and Cech 2004) and the State Board has
adopted this standard (for instance, in its water quagylations for the Sacramento River
downstream of Keswick Dam; State Water Quality CorRtah at 1-4-10). Steelhead egg
mortality also increases rapidly at temperatures ab6feand some studies indicate that their
temperature tolerance may be lower than of ChinookasalRichter and Kolmes 2005).
Juvenile salmon and steelhead also require cold wateat@me migrate successfully. River
temperatures in excess of life-stage specific physicddgolerances for these species may
eliminate an entire year class of the affected salpupulations. Partial compliance with a
temperature standard (i.e. through only part of a cripieeibd) is equivalent to not meeting the
standard at all.

Increasing storage of water behind these dams during thallateinter, and spring
increases the volume of cold water (the cold-water)gbat can be released during warm
months in order to alleviate temperature stress to sadmdrsteelhead life-stages present in the
rivers just below the reservoirs. Cold water redsafsom dams during the summer principally
benefit:

- winter-run Chinook salmon (eggs, larvae, juveniles),

- spring-run Chinook salmon (mature adults, rearing juveniles),

- and steelhead (eggs, larvae, rearing juveniles, and mmyedints).

Given current hydrological conditions, storage of add#@lavater in upstream reservoirs may, if
released appropriately, support greater protection for sadmdsteelhead spawning, egg
incubation, and larval rearing in the Sacramento RiveirBduring the summer and fall of 2009.

The Petition does not describe whether and how ther sttieed upstream as a result of
the proposed relaxation will be used to materially hesafmonid populations in the
Sacramento River this yeailhe petition explicitly states that its main purpisseaintenance of
the cold-water pool and protection of salmonid populatimasthat implementing the TUC will
“result in quantifiable benefit to the [state and fedefPadjjects” petition at p. 16]. Elsewhere
in their Petition, USBR and DWR claim that they canestimate the impact of their proposed
TUC on the cold-water pool. Yet, the Bureau and DWR ggssthe modeling software,
operational experience, and historic data sets necessestirate the beneficial effects on
temperature and flow of proposed actions to salmon anithestekebelow Sacramento River
Basin project reservoirs.

Unless the USBR and DWR can meet minimum temperaturéam requirements for
some reasonable stretch of river throughout the ertitieal spawning, incubation, and rearing
period of the various Chinook salmon runs and steelheadeldxation of Delta outflow
standards will not provide benefits to these species.qtibstions that | believe are necessary to
answer are these:
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. What is the range of potential impacts to both coldewpbol volume and
associated benefits to Chinook salmon and steelhead popslafithe
Sacramento River Basin that would result from adopiothe proposed changes
in Delta outflow?

. Specifically, can the USBR and DWR demonstrate thdtowit reduced Delta
outflow requirements described in the Petition, theyld not meet cold-water
pool and flow requirements for salmon in 20097

. If that is the case, can they demonstrate that thiépevable to meet cold-water
pool and flow requirements for salmon in 2009 if the redaRelta outflow
standards are adopted?

. Is sufficient protection of upstream salmon habitat iogeint on improvement in
overall hydrological conditions to a much larger degree the relaxation can
provide, or will the relaxation be sufficient in itsgIf

. Similarly, if the USBR and DWRan meet temperature and flow requirements
for Chinook salmon and steelhead in some section efsivelow project
reservoirs without the proposed Delta outflow rela@tthen how much more
cold-water habitat (how many miles of river in what tish will be provided by
the additional storage of water suggested by the propose@ TUC

Without this kind of documentation, it is impossible teess the benefits of the proposed
TUC.

The proposed benefits of the temporary relaxatiorspeeulative unless the USBR and
DWR demonstrate that the increase in stored waterqed\by relaxed Delta outflow standards
will provide additional spawning, incubation, and rearing haiteeasured in river miles)
throughout the entire spawning season. There is no “pem@it” for providing adequate
incubation habitat that does not last the entire indoibgeriod; exceeding the temperature
maximum for incubating eggs or rearing juveniles will predowortality of those fish. If the
USBR and DWR project that the additional water stored r@sult of this petition can provide
for additional upstream habitat for salmonid populationfhefSacramento River basin and if
those benefits outweigh the negative effects of redDedid outflows (escribed above), then
the agencies next need to show how those stored weatmirces in the Sacramento River Basin
will be used for the benefit of Chinook salmon (partclyl, the winter and spring-runs) and
steelhead in the stretches of river where reseret@ases affect habitat conditions. In addition to
maximizing the benefit of cold-water releases this y@aspawning, incubating, and rearing
salmonids, the projects should also maximize storageeitryear (over-winter storage) so as to
minimize the likelihood of a cold-water shortage nesdry

6) In summary, | find that:

A) The proposed reductions in Delta outflow are higlgllf to produce quantifiable
and significant reductions in the population of estuaaime migratory species in the Estuary.
The Petition neglects, dismisses, and fails to docuthentery real and potentially large
negative impacts of reduced Delta outflows. DWR and U88Rot document or acknowledge
these negative effects and understate the duration agwitode of flow reductions that are
request.
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B) Petitioner’s assertion that the X2 standards asedan a hypothetical relationship
between high outflow (low X2) and increased habitat veldon all species is both incorrect and
irrelevant. Multiple mechanisms are likely to drive fuesitive freshwater flow:abundance
relationships of different species; even within a sisglecies, populations may respond
positively to different mechanisms (food production, transgwotection from predators) that
are all related to increased freshwater flow. The pap&immerer et al (2009) demonstrates
that positive freshwater flow:habitat volume relaships may explain a large fraction of the
population response for two important species (Americad ahd striped bass) and may play a
smaller role in several other estuarine species. ralega of the causal mechanisms, the State
Board’s freshwater flow standards (as embodied in X2 requ@ints) continue to be based in
strong, persistent, and widespread relationships betweshwiager flow and fish and wildlife
species abundance.

D) In contrast to the justification offered by USBRIEDWR for relaxing the outflow
objectives, there is no stated intention or plan t@pce benefits to fish and wildlife populations
resulting from the proposed relaxation of the San Jodgjuwier flow objectives. The proposed
reduction in San Joaquin inflows will adversely affieigrating juvenile salmonids and may
increase entrainment-related mortality for a numbespeties at the south Delta export facilities.

E) Increasing export pumping (e.g. to capture runoff fraamstevents) during the period
when Delta water quality objectives are relaxed is likelproduce increased entrainment-
related mortality for several at-risk species that iiiver migrate through the Delta. The
synergistic effects of reduced Delta outflow and entramraee particularly clear for longfin
smelt; similar impacts are likely for winter-run Chatosalmon, spring-run Chinook salmon,
Delta smelt, and steelhead — indeed, the recent indrepaenping rates has already produced
an increase in entrainment at the South Delta pumps.

F) there may be good biological reasons to reduce rsléase CVP and SWP storage
facilities in the Sacramento River Basin for the prbbe of spawning, incubating and rearing
salmon later in the season. However, the petitices admt document the potential magnitude or
specific allocation of those benefits (i.e. to thiéedent populations and life-stages of
salmonids), making it impossible to assess the allegeefibeof enhanced upstream storage or
to weigh them against the negative impacts of reducing Delbavs and outflows. A number
of questions need to be answered before DWR and USBE&ezly demonstrate that there will
be benefits of increased reservoir storage for salmamidhe Sacramento River Basin.
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Attachment A

14
In(Outflow):In(entrainment)
12 . In(entrainment) = 26.552-1.7927*In(outflow)
I . r-square = 0.415; p=0.0003
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Figure __: Annual combined entrainment of longfin smelt kyState Water Project and federal
Central Valley Project in relation to log(average winbelta outflows). Entrainment estimates
do not include fish smaller than ~20mm (i.e. larval lomgfnelt) nor do they account for
increased mortality experienced by fish as they movartdsthe South Delta pumping facilities.
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Attachment B

CENTRAL VALLEY OPERATIONS OFFICE REPORTS ON CHINOOBALMON, STEELHEAD, DELTA
SMELT, LONGFIN SMELT, AND SPLITTAIL ENTRAINMENT RE®RTS; February 2009
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